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Abstract of JP2000224024 
PROBLEM TO BE SOLVED: To enable a 
level-shifting circuit composed fundamentally 
of a CMOS latch cell to input a signal, having a 
sufficient amplitude for turning on each 
transistor constituting the CMOS latch cell, 
when a device having a large threshold is 
used. SOLUTION: The operating points of 
CMOS inverters 1 1 and 1 2 are defined more 
clearly by connecting resistance elements R1 1 
and R12 between the two input sections of a 
CMOS latch cell 1 0 (the input terminals of 
CMOS inverters 1 1 and 12) and two input 
signal sources (two circuit input terminals 13 
and 14 to which input signals in1 and in2 are 
inputted) and giving the input signals in1 and 
in2 to the two input sections of the cell 1 0 by 
DC-shifting the signals in1 and in2 f and in 
addition, by connecting resistance elements 
R13 and R14 between the input terminals of 
the inverters 1 1 and 12 and a power source 
VDD and biasing nodes 1 and 2. 
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(57) [S»] 

[Ml CMOS77ft*S$*i«tt51/^ 
^7 M3&K:43^T* HfflVth*«*S^f/HX*ffl 
CMOS7^ftMMtS&h7>yX 

[fi?£fe^£S:] CMOS5yftJH 0 CD 2^ COARSE 
(CMOSO/Wll, 12©#A*«) cb2OC0 
A*«#* (A*«# i n 1, in 2^A*^n^2^ 

cDiHissA^ffl^ i 3, 14) tomiz&jgimTR 1 1, 

R 1 2 £1&^L. A*«*§ inl, i n 2 SDC->7 h 
LTCMOS^yft^l 0 O 2 ^a>A#SBK:-5-*_5 t 

jHVDDicOHIfcffifii^R 1 3, R14^ML, / 
— K®, TX-r^-^t'ct 0, CMOS-OA 

-^11, 1 2©»f^jfiiS:<t0W«Jw-r-5 o 



inl 



Qpll 
0pT2 
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r R14 
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^R12 
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18 16 

— {^x>— !i>XOUt 
— £>o — ^ OUt 

17 15 
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[#WSt#©&ffl] 

[St*>ll] CMOS77ft;^S*i^ib, {ft 
ffilSCMO S =7 y^-t)\s<D 2 ^©A^SEt 2 :3©A7J{s 

nmiKDffliztn^nm 1 ©jgfetsi^if alt^5 z\ 

o T*SSftT^6 £ t £ #Sfc£T&f**>l 1 E*© ^ 

[f*3jt>13] MECMOS 7-;/^-fe.)U©2^>©A7Jg& 
i*«£©MK:*n^ft*2 ©^StS^fcJfALT&S 

nt*»*tr*iii*fliUB«©u^;i'->7 muss. 
Mass. 

-r *iw»0a**-r* - 1 *»«tr 5 e«© 

[|»#H8] 1ftfta©K&a*5tt0. X^-h(i^ 

^SrSsMSfiEtU SaECMOS^-y^ir;U©2 0© 
ATjgBt 2 ^fl)AAfl^It©BK:*ft**i» 1 ©JS1S 

oT*»*nTt»*::t*»«fr*ill*flS8E*©-> 

7 h US?X^. 

0] MIBCMOS 7-y^-fe;P©2t3©A* 
SB £«M t. ©M iC-tft-tnJS 2 ©&&*?$# A 

* z. -t & &m t -r 2. m*m s e«© -> 7 1» v v x * . 

ClftJfcJS 1 1 ] ffiES 1 . * 2 ©JftSE*^** h7>y 

[f*3£Jl 1 2 ] WEB 1 , » 2 ©if ifiSt^ <h LTWfE 
©«$ttt£#r3X-f y^fcfll^. IBEX -fv 
li©«i:^fc©^U^;U->7 M&f££fr^. tn&Lft-O) tL 
£Ctt5v^»ff£fT3C£Si*«i-r*tt3lMil 0E 
®©->7 h U->*X^. 
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[«**133 MEX-f y^*#Rfc£*©*:*>tt 

ffi«E©->7 h l^X*. 
[B*i|14] MECMOS^y^lzJI/CffllWttllS 

10 [ffi^qfl6] ->Un>*«±K:»sJEStifc«fith7 
>S>X^£JB^Tfe«^T^*££:*te«£TSI»# 

Jg8E«©->7 hl^X^o 

me****. «»a©iEaiaa»&&D. x^-mb^ 
&i"ou->y hbxaja©e2ia»ctt*&-rs® 1 ©u^ 

©<E2iac«i6"r*!B2©i"?;u>'7 Ma«stsr«-r* 

title, iEf 1, ^2©U^<;P->7 hHJ&a*, CM 
20 OS7yftMI*MtL. i9ECMOS5yft 
)VC> 2 ^©ATjgfci 2 -^©A73«^t©r^^^-ti-^n 
m 1 ©ffitfi^^^if ALT&5->7 h Uv'X^ffl^T 

[»#J*183 mE*l©»Si* : F*«h7>S?Xi'K 

©flSil^^SH. 

[S^19] SfjECMOS^y^-feJI/©2o©A73 
«£**£©Mfc*n*nflS2©Jgtt*^£#ALT& 
*di:*W*fr41S*«l 7E*©*ft**3i«. 
30 [It** 2 0] flftB JB 1 . J6 2 ©JttStJtff- *« h7>y 

tt©«AS^SH. 

[f»*J12 2] flEX< •j/? 1 S:e&£& 
!Ri:-r**l»EKfc*-r*J:tfeW*4:-r*ll*3S2 1 
40 EiroffiltSSi. 

[»*312 3] |»ECMOS77f-t*OlI»lttlB* 

St«)2»'j-by himtt**r«-<&;i£*#»£"r*Bl*JH2 

1 E«»«a^Sil<. 

C«*JS2 4] CMOS^yftMS+MtL, 
1KCMOS 7?ftW2 o©A73S5<i: 2 -D<DXts'S 

©raic-^-ft-^nas 1 ©sfftsR^J* alt&o. 
««Efi«©«#ti(S«ffi«*©fi#fcSBift-r a 

[»*JS2 5] mlE^l©fiSt^ : fd^h7>v ? X^lX 
50 <toTHS^nT^l.oi^lit5S*12 4EI 
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»*«2 7] tfrEflll. fg2<£S^St^F:7>^ 
ffi<0t#}C<0*U^;U">7 hftf^Srff^* *n£WV<0 4: 10 

»rsfW«ia»***r*c«i:*»afr*ii*3S2 sta 

ftftS'Jty MHlKSr*fr^c:t*»at'rsl(l*3S2 

[0 0 0 1] 20 

ftiS^SH:ni^. <#l:CMOS7yftMa*i 
jaKfrsU'^v'? HUBS, C©^Jl/y7h@K*S- 
eiHScO^P^^{i-^-<7)U^;i->-7 M£ flats' 7 F U 

[0 0 0 2] 

M£*©a*J CMOSti«*ti4l/^;W>7MilB 30 
©S£*«1SH1 3l:St. c©8£*fllll:«Sl/^;i/ 

x^7>Kt:^nfcNff*;i/MOS (ETR * 
KNMOStiB-T) h7>yX^Qnl0 1^:, AM 
§in2Sy-hA*tU V-X36*y5>H^»«S 
tl/cNMOSh7>yX^Qnl0 2<!:, NMOSF7 
>y7^Qn 1 0 1 <D F Ix-f ><h«iBVDD <h<0P3£« 
i^^n. y-h^NMOS h7>yX^Qn 1 0 2 00 F 

u-r >\zmwt2nfcP^ir*)iMos my. *i:pm 

OStia-T) h7>yX^Qpl0 1^ 4 NMOSh7 40 
yyX^Qn 1 0 2 <D F U>f > t*iEV D D tCDBDtffi 
«Sn, y-h^NMOS h7>yX^Qnl0 1OH 
K>l:»«StlfcPMOS h7>^X?Qpl02i 
SttSCMOS7 7?tJH 0 1 ^S*M<i:lT^ 

[0 0 0 3] ±tZmf&(D'&&m 1 i:«5U^k>7 htm 
g&K:*3 0>T\ i n 1 £ LT#J;U;f 3 VCDfiSffiigilgcDfi 
^AASn, in2ch LTAJjft^ i n 1 <Z>ECfi# 
d»A*Sn5fe«)tt5. C<D3VOSiEgg(?)A* 
ff^inl, i n 2«, [ElSScom^mffiVDD^Si!!^ 50 
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T^(l§(hlTNMOS h7>yX^Qn 10 1, Qn 
1 0 2<D& FU"< >fC3SnS. ^bt, NMOSf7> 
yX^QnlOl, Qnl0 2OSKK >W*^ -f 

>n-^ i o 2 zmxititiim o u 1 & >a-^ 

1 0 3 ^llffiAfi^o u t CO^em^-x o u t chbT 

*f£B£n&o emtio, «*tf3v«)fitEia(i©fi 

tinl, in2^\ *jR«JEVDDOH«ffiSe<0« 
o u t , x o u t \ZU^<JUiyy h^tl^o 
[0 0 0 4} H14IC, U-^;i/*>7 FIsI8S<Ofi£*0O2 Sr 
^to £<Bft#0!l2 l:R5I/^Jl/y7 MUKtt, A 2) ft 

m n isy-hA*tu y— x#^7>kk««s 

nfcNMOS h 7>y'X^Qn 2 0 1 A*fS*f i n 
2Sy-bAAiU V-X^7>Ki:»KSnftN 
MOSf7/yX^Qn 2 0 2<h, NMOSh7>yX 

^Qn 2 0 1 HK>tiiivDDt©wi;a«sn 

fc^<*— Ffiga^PMOS h7>yX^Qp 2 0 1 
<fc, NMOSh7>yX^Qn 2 0 2£OKK>^liS 
VDD£<0(BK:8E«;**U PMOSh7>yX^Qp2 

o i ty-h^ii:fti^nfcPMos h^>>?A^ 

Qp 2 0 2 t6tt*!6»7>7 r ifiE©CMOS7yf 
-tr;U2 0 1 Ji*M^:LTt^. 

[0 0 0 5] ±fB«*<Z>fi£*OT 2 l:«Sl/^k>7 Msl 
K^*5V^T, i n 1 £:UTe»JA.«3 V <D{&mJ£M^<om 
mflXiJ^tl. i n 2 £bTA*fI-a- i n 1 
^AASnstj^ttS. £<D3 V<Z>{g;«Efi«©A:*J 
inlH [ElSScDm^mEEVDD^igi|Si:-r^m^ 
i: ITNMO S h7>vX^Qn 2 0 2 <£> F W >tc^ 
tl%>* -tl/T, NMOSh7>yX^Qn 2 0 2OFl/ 

-r >m***, -r >/\*-^ 202 zmxititim^o u t <t 

(Dfi-^i n 1*** «««EEVDD^K«BEffiffi<0iI#o 
u t fcl^JU^ FSti*. 
[0 0 0 6] 

fcfiE3fe0U. 2K«*U^;i^>:7 FlilKTtt, A#«^ 
inl, i n 2<DHifI£:LT, NMOSh7>yX^Q 
nlOl, Qn201fcl<«NMOSh7/yX^Q 
nl02, Qn 2 0 2 Sr3j->$-&Sfc»^+»a«ff. 

vggtocMos -lsi (Dffi^m^^, mmv t n<£> 

At^TFT (thin film transistor ; IKb7>yX 
[0 0 0 7] ifc, ffi*0U2 l:»5l/^l/y7 MhKS 
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®. PMOSh7/yX^Qp201 f Qp 2 0 2» 
U>h^5 — [sIKSWfiEUTt^Cli:*^. NMOSh 
7>v^Qn 2 0 2^>lfcttf:PMOS 

[0 0 0 8] TFTf;«t§KJl/v7 h[p]&§£ bTte, 
±iB<DP«3S*»ftt" Sfc»^, B 1 5 K^-TlHl&JSfiEcD 

MhI&«* NMOS h7>yX^Qn 3 0 1, Qn30 10 
2*i^PMOS h7>y7^Qp 3 0 1, Qp302 
6 & >yifi!cO CMOS? y ft* 3 0 1 £ 

I*i^tL, A**S*f i n 1 , i n 2 £^CD££CM 
OS75/f« (ii7>7 P ) 3 0 1 <£>NMOS h?> 
vX^Qn30 1, Qn 3 0 2©y-hAAttf, £ 

[0 0 0 9] -rate-fe, A^lf i n 1 , i n 2 (1 N 
MOSh7>vX^Qn 3 0 3, Qn 3 0 4^lTN 
MOSh7>yX?Qn301, Qn 3 0 2O*y-h 20 

inl, i n 2<0**3ftJt«Sfr'5fc«)t> NMOSh 
7>yX^Qn301, Qn 3 0 2©§V-7l:, 
6<©y— KA*iaS*tt©«^ IPISA^ff^ i n 2, 

inl'*A*t5«k5l:l/WS. NMOSF7>yX 
^Qn303, Qn 3 0 4H ^*-FStt©NMO 
S h7>yX^Qn 3 0 5 tir-h^Ii:S8llSftS 

[0010] £fc, NMOS h7>y*X^Qn 3 0 3, 
Qn 3 0 4, Qn 3 0 5©&FK>itiBVDD<!:0 30 
PfllCfcJu PMOSb7>yX^Qp 3 0 3, Qp3 0 

4, Qp 3 0 5#sasntw. cn<bPMosh? 

>yX^Qp 3 0 3, Qp 3 0 4, Q p 3 0 5 te. jf>f 
^-Fgi^PMOS h7>y7^Qp 3 0 6ty-h 
fc: SEft $ ti C t \Z J: o T * V > h S ? - HISS * 
WjStbTlr^o NMOSh7>yX^Qn 3 0 5©7- 
XttiSS^^KKSHttSft* PMOSh7>yX^Q 
p 3 0 6tt«8EilSI *^LT^?>H^SaStlT^ 

[0 0 11] ±i£L/ci'5tC, {f*W3l:«*I/^l/y 40 
7 MhHSTM:, A^m^- inl, i n 2 $DCy7h^f 
tT?5^NMOSh7>yX^Qn3 0 1, Qn302 
cosy— KAy7<hT-& Z.L\Z£0* HfflVth©*t^ 
TFTi:±Sl/^;k>7 MsIKHtso^Tfc, A^rft^ i 
n 1 , in 2©lHI^NMOS h7>yX^Qn 3 0 
1, Qn 3 0 2 S:*>Sli:-6fc»lw+»&«JE-C*S^ 

0B©^ t ^ y > U >y S*«-r5fc»tZf StE V 

^St IT, TFT[hIK->X 50 
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[0 0 12] #3893 fct* ±12SBKl^T&£ftfc'fe(B 
[0 0 13] 

[HSS»ftt5fcfea)^g] *^^«k«>u^;U'>7 
MH&tt. CMOS75/f-feMS*lfitL, fSSJE 

0KT^oT, CMO S 7 7ft;K^ 2 ^©AASSt 2 

[0 0 14] ^fgHJ^^v-^ bl^X^te, «RS<B 
oeiSI:ttftt5SlO^;|/y7MEl»t, £Oy 

T, »1, »2 0l/^;k>7HiIB«tl/T, ±fB*gf£<D 

[0 0 15] #5BWc£*tt»*3S««tt, j£SE*6* 
tTKft IUS§ * B £ H — SS± tc— frJBfifc L T & £ K 

<D— t?*, JiEWjSOU'^S'? M5lKt)t<tty7h 
kyX^^UTMlTV^o 

[0016] ±.mm$L<D vovzsy Muss, :nsffl^ 

iSl^T* C M O S 7 7 f t W 2 0(D A A» t 2 A 

(DAtimn&^n^tiD c^ntcMos^yft 

;UC0 2^(7)A^^tC^^^o ^(^DCy7 HcJzO* C 
MOS77ftMiSUt5&h7>^^**>*t 

[0 0 17] 

[3i0Jl<£>glS£(D^] EiT\ #3B9i<0lllfi<O*ffiK::3^ 

[0018] nil #f&m<Df&mmm\z&2>i"< 

\%m&Wk\z%%>\s^)\,i/-J hlllBtt, his 

ku~t >^*n-?n*aicsiasnfcNMos h? 

>yX^Qn 1 l^^PMOS h 7>yX^Qp 1 1 
j&^iSCMOSOA-^l It, ft/rcoy— h*5J: 

KU-f >^-€-n-en*jilC»J**tlfcNMOS 
yX^Qn 1 2i5itfPMOS h7>y'X^Qp 1 2^ 
f,^CMOSOA , -^12i^ 1SVDD^^7 
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[0 0 19] CCDCMOS 7yftJH 0 d&C^T, C 
MOS<>;W11(OX^ BP^MOS h7>yX 
JQnll, Qpl l^y-bftim'St, CMOS 
OA— ^ 1 2 cotB^ffl, !P5MOSh7>yX^Qn 
12, Qp 1 2 0KK>«I»«^t^»*Sft, * 
^l:CMOS< >A— ^ 1 2(DXil^ HP*>MOSb^ 
>yX^Qnl2, Qp 1 2©y-h*I8«^iCM 
OS-f >A— ^ 1 1 <DtB*aS, W6MOSh7>^ 
Qnll, Qp 1 lOHK >«a»ttj«i**«tt£ft 

Tl^S. 10 

[0 0 2 0] Sfc, CMOS^f>/\-^l 1£^)AM^ 
SlHBA^SBTl 3t<Z>MfcflBri*^Rl CM 
OSO/Wl 2<OX*«li«2iattA*SB : I t l 4i 

<DBa«cffita*^R i 2^*n^nffiitt$nT^s. 

fc, CMOS-Y >A— 9 1 1 ©A*Si*SVDDt© 

ilBfcaWVDDtcDBBfcfitt*^ R 1 4^tlfn^I 
SftTV^. ^i*fR12, R14<Dftiiigtt 

*^&£y-F®chlgl0Bffi;£^l 5£<DMK:-f > 

^ 1 7 ^\ SfetlS^R 11, R 1 2 CD^ilS^Tr 20 

^ i 8^n?n8isntt^ 0 

[0 0 2 1] ±E*«o»l*«»»fc«a^;p>'7 
hHJBK&^T, » 1 IslBA**? 1 3l:fWJAIi3 V 
i«OHVp©ff inl*AASft, »2I3BA# 
SB^F 1 4 fcttA*«-f§- i n 1 <DRIE(0«# i n 2 #A A 

[0 0 2 2] - dT, ^JAtf, Kiimn i n 1 **sft31 
"1" (=Vp) , AM^in2^iI "0" (=0 

v) (D^<Dm^m^m\zL-oxm2(D^^ 30 
m^°zm*M-?z>£. cMos7 7ft;noi:isuT, 

NMOS h7>yX?Qn 1 lifi*>t)z1lgt£:teZ>fcib* 
m^VDD^ffiStfg^R 1 

>yX^Qn 1 1^5>K©«BT«»#«*U WWf 
CPMOS h7>yX^Qp 1 2ifi*>ftm£fZZ>fc 

IgVDD^PMOS h7>yX^Qp 1 2-*y — 
F0— ffitft*^ R 1 1— S2IHBA*S8 J f 1 3CDSB1 5 

[0 0 2 3] jgfitSl^R 11, Rl 4T«JE 

i*Ttf*£i;. -€-<0«EE*T»«»y-H<D. @^tfi^ 40 
Jt#T£. -r?ttto^. K(D, DCy7 

Sv^A^fctfK y-K®, @T*^A^<i^ i n 1 , i 

[0 0 2 4] Sfc, Sta^^R 13, R14H y — K 
®, @^/H7At^CtCcta, CMOSO/W 

11. 1 2©»fP.**J:r)§8«[fr*fffflt*:-r. *L 
T, y — H©^«ffitt< >A*-^ 1 7 T£i££*lT!g 1 
IsIBta**? 1 SA^VDDOJUIflDttiAIfo uti 50 
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LTiffi^n, y- K©<7)«firtt< >/\*-^ i 

$tiT^2|iIBai*SB : f l-6^«&a*ffl-^ou t <£>EI£ 

m-^x o u t tvTm&znz* 

[0 0 2 5] ±JEbfcHIB«ifPtctoT, »«Vp*i« 
x.tf3VOAA<f^i n 1, in2i< ( «iE«ffiVDD 
<DM^(DthtsiS^o u t , xou tl:U^JI/y7h^n 
T»a3ft£CiK:&*. Sit, AM^inltfii 

"0" , Xil\tn i n 2 3&*163 "0" ©i^Ktt, ±>£ 

fetish 

[0 0 2 6] ^£Dck3tr, CMOS77ftJH0©2 
^0>A*8B* BP*>CMO S-f >rt— $ 1 1 , \ 2<D&X 
ASi 2 acOA^«-^aS, IP "6 A77ft^f inl, i n 2 
^AASiiS 2:2C9f§IBA*iffi^l 3, 1 4 tOlHKiS 
tft^R 11, R 1 2 *«ttb, A*«^ inl, in 

2*DCy7 MTCMOS77ft;H OCO2O0A 
^^{C-^^^ck^^b^^i:^^ CMOS77« 

;n o^^^-r^&h^>> ? A^^^->$-d:^cotr+^ 

/HX, «UA«TFTSrffl^fc|HlB"e»oT s b, 3c^b 
[0 0 2 7] b^tu CMOS7 7ft;H 0(^1*0' 

Bt»bTatt*^*#Jn-rs(0*TfiVifc»/hB8[T 
iStt^i^fei:, «jfi«ffiVDD&TtfTt>U^;U 

£H£ SftfCtt, CMOS7 7ftM 

OCD2^OA^SSi:«MVDDiOP 0 T^fe|g;tn:m j ?R 1 
3, R14=£Sil, y— H<D, ®S/H7Xt5±5 
KibfcCtKlcfcD, CMOSOA-^ 1 1 , 12£>Bj 

[0 0 2 8] &*3. *l|lfi»Il:«-5l/^y7MHl 
BTte, AAft^f i n 2 «hbT, A*(t^ i n 1 <DK& 
«#*A*t-rsfcbfc3W, A»«# i n 1 t£>Hg£« 

M^T**&3?tt&<. OV*61SfEVDD$T0) 

f tbTffl^SJ:5t"r-5C:«i:t>pIIE-C»S. 0 
XiJim^ i n 2 bTS2pmjEV r e f (O^Vref 
^VDD) *A*Lfc«^<Di"f SV^-f— 

[0 0 2 9] £Ac, s i <oimB09-ett. 

2-pcoai^fi^o u t , x o u t aaEai-rsWfiEit&o 

T^Tt)SK iK©*^;:*** 2 0©-f>A-j'l 

7, 1 8<D5*><Z>—Jjifi?FmiZt£2> 9 

[0 0 3 0] B4lt ^ 1 ^H&J&9&\Z%Z> I/^Jl/y7 N 
0B<D^Jg#J£^-r[H]B@T£>9, 0*, Bl£pg^gp 
«F^Srf*bT*bT^S. Z.0)$tmM\Z%Z> 

U^c;i/">7 MsIB-ett, ^ ©ffiStSi^R 1 1, R12 
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£LT. fty— h*««jRVDD(CS6»SnfcNMOS h 
7>yX?Qn 13, Qn 1 4&m^K JStftSS^R 1 
3, RHtLT, &y-h^7>Ff:M$ntP 
MOSh7>yX?Qpl3, Qp 1 4&ffiWc*E£<!: 

tO 0 3 1] gtrEP^FR 1 l-R14Sh 

TfcH2 45«fc^H3 ii^lUT'S^o #*«tflT 

te> JStaSH'R 1 1, R12£NMOST, Jgtr[*^R 10 

13, R14*PMOST^lU^5^ ZtlZi&fn 

[0 0 3 2] B5tt, gl^tt*«lC«§l/^;k>7h 

^4 0[Ug§[C:fe^T, NMOSh 
7>yX^Qn 1 3, Qn 1 4t±tfPMOS b5>y 
X^Qpl3, Qpl4$, n > h D-JMI^CNTL 

%*r<< Z? "H" COn > h D-JHf^CNTL^ NMO 
Sf5>y^Qnl3, Qn 1 4 0fty- h fcRPJjn ^ 
nsitfel:, <>yWl9TSK*ntPMOSh 
7>yX^Qp 1 3, Qp 1 4<0&y— Mcfflftl£*l£> 

[0 0 3 3] d©«fc3^. CMOS5 7ft;H0©ft 
F7>yX^Qnl3, Qnl4, Qpl3, Qpl4 
3>hD-jHI^CNTLHctoTX< y^yif'T 
Z>mf&&£Z>Z.ZiT\ &U^<)\sis7 bmft&V'OVisy 30 

iKBO&^t^T^tt^— 9. SP^A^m^ i n 1, In 
[0 0 3 4] &43, *fl?yT?tt, fiSiS^R 1 1 -R 1 4 

1 -R 1 4 ibTWIS^StrLfll^Jf -T>X< y^Srffi^ 

H«©ff ffl3Hl**»-5 CI 40 
[0 0 3 5] B6H Sl^JSJgffitffi^U^l/^^ h 

/-K©torBlHPMOS h7>yZ^Qp 1 SjWSIK 

[0 0 3 6] fit, y-fey ha^2 i ta. y-fe^h 50 
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fS ^R e s e t ^4Abn§ J; 5 K&^T^S. 

T\ Utyhi^ResettLm H7W$> 

if**— b\zm-?&o\z, mjgmjEVDDcfcofeiinfc 

■J -fey hflf R e s e t tt, 0!l*_tfH8 \Zt£?&o\z* 
«H«EVDD£RC«#EI16 2 STa^-T^d^tCcJ: 

[0 0 3 7] COi^l:, H5<DIhIK^S e^y-try h 
lsI&2 2£fllJDU C©y-fe^ MH852 2IC*#bT«JE 

mjEVDDiD fesnfc^-r 5 >^TSL%Jta*£>y -fe^ 

hft-^R e s e t iSfc-rs^fcKcfcO, Si® 

SL"6±tfP*<7>CMOS7^?-fe;H OrtOjBJHffiSrft^ 

m7 <D&1 ^>tf^^~bfr^mt>ti^t£&0\Z.^ 
[0 0 3 8] B9H *»WO»2*jSfi»JIJC«SU-X 

2mmmm\zw^u^)u^>y bm&\** s*<oy-h» 

cktf H U-f >*«ftlt:»«SftfcNMO S h 7 >^A* 
Qn 3 l^itfPMOS h7>yX^Qp 3 1 
CMOS<>;W3 1t, §^r®y-h*J;tfFK 
>***SfcS«£ftfcNMOS h7>vX?Qn 3 2 43 
itfPMOS h7>yX?Qp 3 2*^6$CMOS^f 
>A-^ 3 2 ««VDDi^^>Ht©PatCS^ 
l:I5>Jl:8«S nt&5 C MO S 5 ^ft^ 3 0 ^g* 

[0 0 3 9] d©CMO S 7 7?t^ 3 0 C*^T» C 
MOS-f >A— 9 3 l <£>A77ig, IP^MOSh7>vX 
?Qn3l, Qp3 1(0y-hftl8«*i, CMOS 
< >A-^3 2£>ffi^K* !P^MOSh7>yX^Qn 

32, qp 3 2 © h k >*imst^»«sn, £ 

6l:CMOS<>/W3 20A** IP"6MOSh7 
>yX*Qn3 2, Q p 3 2 <©y- hftfflStt^t C M 
OS< >A*— ^ 3 1 ODaj^iffi, IP5MOSh7>y^^ 
Q n 3 1 , Qp31©HK yftim-Si^Si^ti 

[0 0 4 0] *fc, CMOS-f >/\*— ^ 3 1 (DXili^t 
^llHlSSAy7iffi^3 3 t<DKIfcaS[*^ R 3 1 CM 
OS-TWW3 2cOA^S<h^2lEjg§A*^ : f 3 4 <h 

coMicfitrtiR^R 3 2^n^nss^£nT^£o CM 

OSO/^3 2©A**£miElttW*4B : P3 5t 
Mf:<>A-^3 7^ CMOS-f>A-^3 1©A 
^Sgehlg 2 EIBSai^SB^ 3 6 t ©Hfc-f >A-^ 3 8 *< 

[0041] ±mm&<Dm2mmMm\z&z>is'<)iisy 

MsTCSK^vr, »lHB8Aa«HP3 3fctt«^.tf3 V 
S«OiBttVp(BflM» i n l#A**n, fg2[Hl£§Ay7 
3 4 KlttA*«# i n 1 <DK1fc<Dmn i n 2 rt*A* 
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[0 0 4 2] WAH Xfjim^ i n 1 

"1" , A^jfl^f i n2^iil "0" HI &»f£ 

CMOS77 ^ir^ 3 0 tCiSt/^T. NM 
O S h 5 >y7^Q n 3 1 ^>tt«tasfcft, MM 
VDD— PMOS h7>y^?Qp 3 l-*NMOS V=7 
/yX^Qn 3 1 > K<BSKT«ift>&Wu H«f 

t:PMOSh7>yX^Qp3 2 

1IVDD-PMOS b7>yX^Qp 3 2^fita 
ifR 3 1-»2 HlgSA^S^ 3 3 <D«KT««*Wl 
-5. 

[0 0 4 3] 881*^3 lT«ffl*Ta*£ 

*<Z>»JE»T#£ttCMOS-f >/t— ^ 3 1 <£>At3 

KDAMfiil *S<DCy7ht5, — yj, CMO 
S-f>A-^3 2£OA*lfiH PMOSh7>yX^ 
Qp 3 l&*>ffitia2>nffiifi<!>fct<*1Zlh+ «<fc/u£DC 

[0 0 44] ^niCj; CMOSOA-^3 1, 3 
2 <7>&A*S8TttAa«-*§- inl, i n 2 <Og*iM J: 0 

s<i>rt—9 3 2 c7)A*s^m^ti-r >n—& 3 7tg 

e^nT^llUgSffi^^3 5 36^&VDDO)S«<Dai* 
m^o u t tbTaHJBStU CMOS-f>A-^3KO 
AA*<0«tttt-f >A*-^ 3 8 TSfi^nTi 2 (HlgSffi 
#$g^3 6*^Hi*«-^o u t COMKfl^-x outtl 

[0 0 4 5] ±abfcHIB»fPfcJ:0. SIl&NHgftBi:: 

\Z. IBVpimB3V0A*B^inl, in2# 
«fi«ffiVDD<Bg«<7>ttl*ft-%o u t , xou tl:l/ 

f inl ffimm " 0 " . A^li-^ i n 2 **ifel! " 0 " <£> 

[0 0 4 6] IS2*lS»lBfC«SU^;P^7Hg 
A i n 2CO«;^0tC. OV^^i 

SUOgqtSJEV r e f £ LTJB^S £ £3&*itfffiT?*9 * 
Sft#SC^fiK©2^©HiM*ou t, xout£) 

[0 0 4 7] ilOU m2$H&&n\Z&*ls'<)lr>'7 

2>l"<)l,zs7 H9©«St*f-R3 1, R3 

2<hbT, &y-HA«lfiVDDl:8«SnfcNMOS 
h7>yX^Qn3 3, Q n 3 4 Sffl^fcifiJtSot 
l^. d(0±5l:, fiftSTRSl, R32*h7>y 

^i^UT'S^o C?>^ 1 Q <Dm&\ZZ>\**X 
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[0 0 4 8] 01 1H *SS93Kl«5>':7 h l^X^£> 

■TSi:t>-6, 3<HOD-FF (^'Jy^Dyy) 4 1, 
4 2, 4 3W««8«anT^5. fLTs «Dg<7)D - 
FF4K0D Or — £0 A*fl'J^U^;i/^7 4 
^Rtten, ^fc&SOD-FF4 1, 4 2, 4 3^)& 

10 5, 4 6, 4 7*i|attetlT0^, 

[0 0 4 9] l/^y7M5II84 4lt 08;Ui3Vg« 
©fi(BcoS^^ie*|©^^— Hi-^ST, XSTSSiR 

COD - F F 4 1 <0DA*£LT^jtS&#<0 
5o hte]£g4 6, 4 7, 4 8H mfi3V 

S«Ogi|B<OS(/^Ci»ffiOd7D^d7«-^CK f XCK& 
«JB«EVDD<7)Si|iO<i^^U"<JI/^>' h U ^n^r 
fta©D-FF4 1, 4 2, 4 3©SCKA^^IT4 

20 [0 0 5 0] ±fB*fi6<Z>->7 hi^A^tC&^T, 

jk>7MilB4 4, 4 5, 4 6, 4 7 ^:11, ffRffl 

T. MeI»4 4 (CfcL Mf T, X 

STi«A*Minl f i n 2 £LTA*2n, «Sim 
ffVDDA^>hD-^fifCNTLtUA*Stl 
5. -r&Jb*, l/^k>7hiK4 4lt n>hp— ;p 
S§CNTL^tfi«EVDDT*5Ctl:±Q, Sfe 

30 [0 0 5 1] — 7j, U^US"? MhI8§4 5, 4 6, 4 7 
\Zte, ZUypm^CK, XCK^AMf inl, i 
n2(hlTA*$n, iSOy7h/^ (QUA) i 
mm<Dz/7 h/VUT, (SgODA*) ^2AAinO 
Ry- h4 8, 4 9, 5 0©ftlHM3>hP-;i/Sf 
CNTLttTAA^n^o U^;U->:7MeI 
g§4 5, 4 6, 4 7H &S©D-FF4 1, 42, 4 

[0 0 5 2] £<DJ:5K:, hU^X^tC&t^T, U 
^;i^>:7 MHgg4 4, 4 5, 4 6, 47<hLT, B 5 \Z 

XSWoyJffCK, XCKMLT^Lfcl/ 
^;i/->^ hgj^^ig^(CT*3lT^^fcS6, D-FF4 
1, 4 2, 4 3*HttVthtf*f^r/WX, MxJi 
TFT^t^i&T^ott), ^Lfcig^iHaf^ 
50 SrHSiTfrsc 
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[0 0 5 3] *#JTte, hm$&4 4, 

4 5, 4 6, 4 7 tlT, M 5 \Z^ Lfc*ftj£cD l/^;U~> 

<, 04, 06, 09:feJ;^0 1 0 \Z^Ltzmi& 

[0 0 5 4] £t±K^bfc*5S^^«S->7 M/y7^ 

y7hUyX^.hlTffl(/^n^ 0 0 1 2 t3, ^SjIhISS 
[0 0 5 5] HI 2\Z&^T. Hi*^2^ThU^X 

3*Esn. #ij'>u3>TFmai*(m5ii 

7fc¥IK»J^ 5 2 fcL *?y7 K ly^X^ 5 2 1, it>^ 20 
y>^&»15yflilB5 2 2 i |g2 ^*y^[H]&§5 2 3 
i5J:0:DA (ry^^Ttu^) ^ >/t— ^ 5 2 4 J: 
oT«fiESnx^-5. IEB1*5 3B, y7M/yX 
^£-&tfSit F^-f A5 3 1 l:<fcotiJ«*nTlr^, 
[0 0 5 6] 7K¥lBft^ 5 2 IC&UT, *¥'>^ F U>> 

x^5 2 n:it 7k¥te2l^;^tLT*¥x^— 

&o *T£<h, tK¥>-^ FU>?*^ 5 2 1lt 
h/^XHSTi:^bT*f^ o u/ ^/i;uxhc KCO 

T* s F*3lE*ff'5. *>^U >mi ^y^iattS 2 
*¥y7M/yX^5 2 l^e>UB^^n§y7 h 
rt)V7,\Zfo^VTTis$ )l^-$*M^>-J*) 

<o & n ^ a m r (t i3 ^ y -r & . 

[0 0 5 7] fg2 ^y^IelBS 2 3 fcfc, ^>yU 

fg i ^y^iEiKs 2 2-c5y^snfca^A»^3*js-r 

1H (HJ47kT*SEJHIKI) JSJWT^ 

a £>n* ^ yft§i:i5«LT i h rt tci?^ y ^-r 

5. DA3>/t-^ 5 2 4H B2 775 L ®B5 2 3H 40 

[0 0 5 8] ±E«dc(DKSbglKS— {^SttAS^ttSfC 

:fcl>T, ^K¥^»)^ 5 2 <D7k¥->7 F 1/yX^ 5 2 1 £ 
IT, Bl li:SLfc«JSWy7HUvXi'#ffll^n 

*o->7 h l/yX*S»Kt S c tl: ± rj , ^Sr>:7 F 
US?**S*tr*¥Kft*5 2 5 3&£<D 
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[0 0 5 9] u^)y7M/yX?H jfciSb&z: 

WitfTFTSffl^fcEBTfftoTt), *J£L&**«E 

»0^£TFTTW^lIIiSlM*£5 1 £— ft:«J5fcLfcKft 

(Dfrspisy bUi?X& 5 2 1 iLTffl^Tffffl&fcCi 

[0 0 6 0] ft*5, *«0T«, *^0Jf3^^1/^;i/~>^ 
h[E]g§^^^ F 1/yX^i:, S.tzCOi/y F Uz/X? 

7H/yX?tl/Tffl ^fc*&Sr#Ur i: r> Tltt^ 

^;u^>^ MUl»*«a**S«^*5tts y7 F l^x^ 

[0 0 6 1] 

CMOS 5 y ^-b;!/© 2 ^0OA^a$<t 2 ^0A*I^I 

^;W^2^cDA*^lc^^^>ct-5^b/ u c^<htrJ:0, C 
MO S 5 y^-fe^SrWfiE-r^* F y >zSX&&Jr>2 J £ 

*<D\z+ttunEEifi&*>tiz>fc*h* sa<av t h***€r^ 

[HI] *5SWC!>JBl*«»»Jw«-5U^JU>'7MiItt 
[B2] *3g«0gl$ffi«ii:{SSI/^y7 h(el£§ 

[B3] BiffE*ffi*a*«ffitUfc»^©^-f 

[04] ^wcDmi^mmmiz&zu^jisi/y mbies 

[H5] ♦^OWl^ttJBtt^flS^U^I/v'^MilB 

[06] *3£m<DmimmMm\z&z>u'<jii/y h®m 
[H8] u-fe^ hm^^*^T^[E]K0a^^-rtHigs0T' 
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[0 9] ^m<Dm2^mmm\z^^>u^ju^y htuss 

[ill] *^f:#^y7hUyX^0i^it^ 

[0 13] t£*#J l <D\Blffim-t:&Z> 0 
im 1 4 ] fi£3fc#i 2 (DIUSS^Tfe^o 
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10, 3 0- CMOS77ftJk 11, 12, 3 1, 
3 2 hHSS, 2 3 

-RCa^lHlK, R11-R14, R31, R32-S 
iriSt^ 4 1- 4 3 -D - F F (7'J y77Uy7) , 
44-4 7-»U^;i/->7 hl°IK> 5 1 - 
5 2-*TIM, 5 3-SEffift». 5 2 1-»*¥'> 
7 h Ui^X^ 
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